Gamma-aminobutyric acid-immunoreactivity in the rat hippocampus. A light and electron microscopic study with anti-GABA antibodies.
The distribution of GABA-immunoreactive neurons and axonal varicosities was investigated in the hippocampal region of the rat brain by means of an indirect peroxidase immunocytochemical method with recently developed anti-GABA antibodies. The immunolabeling was found to be restricted to nervous structures: neuronal cell bodies, dendrites and axon terminals. Myelinated axons showing GABA-immunoreactivity were also observed. GABA-immunoreactive neurons were found in great number in the stratum pyramidale, the superficial part of the stratum oriens and the deep part of the stratum radiatum in the Ammon's horn. Less were found in the other regions; rare labeled cells were observed in the superficial part of the stratum radiatum and the middle part of the stratum oriens. The dentate gyrus exhibited numerous labeled cells in the granular layer, few in the hilus, rare in the molecular layer. A high density of GABA-immunoreactive terminals was found at the limit of the stratum oriens with the alveus, in the stratum pyramidale and in the stratum lacunosum. A lower density of labeled fibers was observed in the other areas. The somata and proximal dendrites of pyramidal and granular cells were encompassed by characteristic pericellular arrangements of GABA-immunoreactive varicosities. Ultrastructural observations revealed a diffuse immunoreaction product spread over the cytoplasm and the nucleus without specific relationship with the organelles, and immunoreactive aggregates in the cytoplasm. Labeled dendrites often showed enlargements displaying the immunoreaction whereas thinner segments were devoid of it. They received numerous asymmetrical synapses from unlabeled axon terminals. GABA-immunoreactive terminals were filled with small clear vesicles with immunopositive membranes and were observed in symmetrical contact with somata and dendrites.